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AUTHOR: Tikhonov, A. N. (Corresponding member AN SSSR); Dvorov, 2. H. 
(Candidate Of geographical sciences) 


ORG: none 


TITLE: Development of geothermal research in the SSSR 


SOURCE: AN SSSR. Vestnik, no. 10, 1965, 21-24 


TOPIC TAGS: earth thermodynamics, underground water, electric power 
' source : 


“ABSTRACT: The study surveys recent developments in Soviet geothernal 
-pesearch. The Learned Council on Geothermal Research of the Academy of 
Sciences SSSR is studying geothermic field distribution in places sub- 
ject to direct measurement, development and improvement of techniques 
and instrumentation used in geothermal readings, deep thermal processes 
and economically useful applications of the heat of the earth ado 
Geological Institute of the Academy of Sciences SSSR is compiling” geo 
thermal map of the entire SSSR. This map gives temperatures close to 
the top of crystal base. A chart indicating distribution of thermal 
waters is nearing completion. Geothermal charts ranging between 1.3 to 
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6 km in depth are planned. These charts will plot the temperature 
changes to a depth of 50-60 kilometers. The Institute of Earth Physics 
imeni 0. Yu. Schmidt is developing electrical means for measuring heat 
conductivity directly without bringing samples up to the surface. Mag- 
netic tellurium probes offer some prospect of determining electrical 
conductivity and temperature at depths of hundreds of kilometers. The 
411-Union Scientific Research Institute for Refrigeration Machine Build 
ing and the Institute of Heat Physics of the Siberian Department of the 
Academy of Sciences SSSR have studied thermodynamic cycle employing fre 
on-12 heated above the critical point. The first stage in the develop- 
ment of geothermal energy sources will be the construction of power 
plants of small kilowatt output at places where other types of energy 
sources are expensive. It is concluded that the economic effect of usin 
hot springs of various temperature and mineral content must be studied 
-Lurther.  . : : 
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“|SOURCE: AN SSSR. Dokladyy vs 164 nos 3y 1965 507-510 
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snore TAGS: linear programming, approximation calculation 


ee ABSTRACT: The author investigates the linear programming problem (see D. B. Yudin 
- land Ye. G. Gol'dshteyn. Lineynoye programmirovaniye, M., 1963; S. Vayda. v sborn. 
- |Lineynyye neravenstva i smezhnyye voprosy, IL, 1959; Le Ve Kantorovich. 

. .\Matematicheskiye metody v preenteatetts 1 planirovanii proizvodstva, Le, 1939): 
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. ‘without the unverifiable restriction of independence of the rows of A. He con- 
~ lgtruets an example in which arbitrarily small input changes lead to large output 
:. | changes (changes of the minimum of C, which may lead to nonuniqueness). He gives 

\ sufficient conditions for uniqueness and proves existence, giving an algorithm for 
obtaining a solution of (1) stable with respect to small perturbations of input 


“laata A, @ and C. Orig. art. has! 3 formas. 
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'TETLEs New method of reconstruction of true spectra in 


TOPIC TAGS: neutron spectrum, neutron energy distribution, nuclear 
-lreactor characteristic, integral equation, Fredholm equation 


Mayorov, 


eae: Atomnaya energiya, v. 18, no. 6, 1965, 588-593 


ABSTRACT: The article presents two examples of the use of @ new 
method of solving problems based on incomplete experimental data, 
which arise in the reduction of results of experiments on nuclear re- 
actors. This method was developed by one of the authors (Tikhonov, 
DAN SSSR v. 149, 529, 1963) for Fredholm equations of the first kind. j- 
The first example considers the reconstruction of the true energy 

in a uranium block of a reactor from 


speatrum of epithermal neutrons 
| the resuits of measurements With the aid of a mechanical selector. a 
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| 
i 
|The second example 18 devoted to the calculation of the scalar enerey| 
' flux of thermal neutrons in a heterogeneous lattice moderator, from | 
; measurements of the directional flux. The examples 4llustrate the 

| possibility of solving some problems in reactor physics in which the 
' experimentally obtained spectra are distorted because of shortcomings 
lof the measurement apparatus or of the method. Orig. art. has: 4 

| figures and 9 formulas 
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| TITLE: Description of an algorithm for optimum mesh construction in solvin 
Cauchy problem for ordinary differential equations by Runge Kutta methods 


i SOURCE: Moscow. Universitet. Vychislitel'nyy tsentr. Sbornik rabot, no. 5, 1966. 
Vychislitel'nyye metody i programmirovaniye (Computing methods and sicgtanminel, 17-26 
bale: y ay ae 
i TOPIC TAGS: Cauchy problem, Runge Kurta, method, ordinary differential equation, 
| algorithm, differential equation solution 


| ABSTRACT: A method is proposed for selecting optimum inhomogeneous meshes when nuner~ 
ically solving a system of N ordinary differential equations: H 


VY =T Ie YC) = Yo a) 


(y and £ are N-dimensional vectors) in the x, ¢ x « x segment by a Runge-Kutta method! _ 
of degree s. Mesh optimality denotes that at point X the prescribed accuracy ¢€ is 
obtained in the least possible number of steps. An inhomogeneous mesh (network) is 
given by means of constant\ , termed the parameter of the network, and the continuous~__ 
ly differentiated function (x) of the distribution of the network steps so that at . 
any node x; (-[x), x] integration step h,; is determined by : 
_Card_ 1/2 : 
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Ayesha (xi). ~ (2) : 
Optimality of the network is achieved by proper selection of network parameter A and - 
function ¢(x). The algorithm in question is for the solution of eq. (1) and enbodies: 
a preliminary computation which, although‘it does not give y(R) with the necessary 
accuracy, still makes it possible to computeA and x), which makes it possible to ; 
achieve the required accuracy at point X on the second calculation, The paper gives | 
a method for solving Eq. (1) when N= 1, and adduces two examples of Cauchy problens 
solved. Orig. art. has: 10 formulas. 
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TITLE: On stability of the problem of optimizing functionals 


i 631-634 


TOPIC TAGS: function analysis, optimization, mathematic space 


ABSTRACT: The problem of finding an element which minimizes a given functional has 
i attracted and undoubtedly will continue to attract increasingly greater interest in 
applied mathematics. Given functional F(z) in some metric space Z, let the problem 
of minimizing F(z) in Z have a unique solution, t.e., let there be a zg which is the 
! sole element of Z in-which F(z) reaches its minimum F(z9) = Fo <F(z) (z # 2). Let ; 
us assume that there is a method of permitting construction of a minimizing sequence 
i (Za) so that lim F, = fy (Fr = F(Zn)). We will say that the problem of optimizing Fz in 


| 
! SOURCE: Zhurnal vychislitel'noy matematiki i matematicheskoy fiziki, v. 6, no. 4, 
i 


Z is stable {fit is soluble and every minimizing sequency z, converges to zg. The 

; aim of this paper is to construct a method for finding one class of minimizing se~ 

i quences for F(z) which converge to zg by using auxiliary parmametric functionals au x! 
(z, F). This involves the proof of two theorems: (1) For any e > 0 there is auch 
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Translation from: Referativnyy zhurn 


AUTHORS: | Rumyantsev, S. V., Yermolayev, M. D.; 
- avkin, A. AL 


Investigation of the Flame Ignition System as Applied to Aircraft 


in-ta, 1958, Vol. 39, 112 pp, ill. 


t institut [Kazan' Aviation 
he flame ignition systen, 


TEXT: 

institute (KAI) ] carried out the 

which was proposed at that time by thse workers of the Institut khimicheskoy 

fiziki AN SSSR (In titute of Physical Chemistry of the AS USSR) A._N. Voinov 

and A, 8. Sokolik. The essence of the flame ignition system consists in. the 
art (3-5 vol-% ) of the charge, which 


Ae 
following: The spark ignites 4 little p 
mbustion chamber and has a constant mixture composition 

it enters the compression chamber 


is in a special preco 
ad (42¢0.8-0.9) 5 
and ignites the main part of charge. 


independent of the lo 
composition of this main charge part can vary from da 0.8 to% = 1.6-2.0 y, 
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S0V/124-59-10-11680 
Investigation of the Flame Ignition System as Applied to Aircraft Engines 


‘depending on the load, A powerful ignition source makes it possible to perform 
the qualitative regulation and burn pus mixtures efficiently in case of low 
loads. Such kind of regulation yields a considerable fuel economy and favorably 
affects the engine resources, The KAI work embraced: 1) Determination of the 
optimum parameters of the investigated ignition system; 2) determination of 
the erlgine characteristics; 3) checking the possibilities to apply this system 
+o engines with direct injection using low-grade fuels; 4) investigation of the 


working process of an engine in a combined power unit (engine with supercharging 
and gas turbine). Single cylinder units were tested having cylinders of the 
VK-105 PF- and ASh-82 engines. For the work section dealing with the combined 
unit, the V2-cylinder was used, The investigation yielded results, and practially 
all the problems set forth by the authors were solved successfully. 


G. A, Varshavskiy 
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AUTHORs Tikhonov, A.S, 
TITLE; On the calculation of negative thrust of turbo- jets 


PERIODICAL; Referativnyy zhurnal. Mashinostroyeniye, no. 14, 1961, 5s abstract 
141230 ("Tr, Kazansk, aviats, in-ta", 1960,.no, 55, 21 - 30) 


TEXT: The author derives an equation to determine the static coefficient 

of reversing which is equal to the ratio of negative to positive thrust, during 

the operation of turbo-jets on the ground at zero speed, ‘The author investigates 

the variation of the static coefficient of reversing during the full expansion © 

of the gas in the reactive cascades during the full expansion of the gas in the ek 
nozzle and in the cascades, and also in the case when all the gas or only part 

of the gas is passing through the reversing: cascades, It is pointed out that in 

the general. case of thrust reversal operation, the static coefficient of revers- 

ing varies in the range of 8-10%, The author presents simplified equations for 

the calculation of the static coefficient of reversing for two ranges of redue- 

tion stages in the nozzle: 1.85-5 and 7 _5, 


[Abstracter's note; Complete translation] I, Barskiy 
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AUTHOR: Tikhonov, A.§. 
TITLE: Thrust Reversal of Turbo-Jet Engines at Subsonic Speeds 
of Flight? 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Aviatsionnaya tekhnika, 1961, Noo J, ppe 112-120 


TEXT: Extensive investigations indicate that the thrust 
reversal can usefully be employed not only during the landing but 
also in flight, so that thrust reversal can now be considered as 

an essential requirement for a turbojet engine. Thus the suitabi- 
lity of a turbojet engine must be assessed nowadays taking into 
account the performance with the reverser, which is the object of 

the present article. The analysis of the problem is purely thermo- | 


dynamical and based on the following assumptions: the specific 
heats during the processes in the engine and in the thrust reversal 
appliances are constant ; the efficiency of all the elements of 
the system is 100%; the flow ofair in the passages of the engine 
is inviscid; the mass rate of flow through the reversing 
appliances is the same as that leaving the turbines; the gas is 
Card 1/ 4 
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Thrust Reversal of Turbo-Jet Engines at Subsonic Speeds of Flight 


fully expanded both in the reactive nozzle and in the reversing 
vanes. The ratio of the reversed thrust to the forward thrust 
with the aircreft stationary on the ground is called the static 
coefficient of reversal (see Ref.1). The ratio of the reversed 
thrust to the forward thrust when the aircraft is flying is called 
the overall coefficient of reversal, or simply the coefficient of 
reversal. In theoretical investigations it is useful to employ 

a coefficient of reversal which relates the reverse and forward 
thrusts without taking into account the impulse of the air entering 
the engine. This is also called the static coefficient of reversal 
(Ref.2: A.S.Tikhonev » On calculating reverse thrust of turbo- 
jet engines, Trudy KAI, No- 55, 1960). In this way the overall 
coefficient of reversal and the static coefficient of reversal can 
be related theoretically by an equation given in the article. 
Consequently the static coefficient of reversal may be considered 
as one of the parameters fully defining the suitability of the 


reverser, The results of the theoretical investigations may be 
summarised as follows: 1) The static coefficient of reversal 
Card 2/4 
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increases with the velocity coefficient (reduced velocity or 
dimensionless velocity) of flight and is practically independent 

ef the rate ofheating in the combustion chamber and of the 
compression ratio in the compressor. 2) The overall coefficient 

of reversal increases quickly with the velocity of flight and 

falls off rapidly as the temperature in the combustion chamber 
increases. 3) The coefficient of the reversed thrust increases 
strongly with the velocity coefficient and with the temperature 

in the combustion chamber. The increase of the thrust : 
coefficient with velocity is associated with simultaneous reduction | 
in the specific fuel consumption, while the increase with the x 
temperature is the result of the increased specific fuel 

consumption. 4) An increase of the compression ratic in the 
compressor in the present form of design of turbojet engines does 

not seem to have any serious effect on the coefficient of reversal 

or the thrust coefficient. 

There are 8 figures and 2 Soviet references. 
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ASSOCIATION: Kafedra konstruktsii aviadvigateley, 
Kazanskiy aviatsionnyy institut 
(Department of Aero-engines Design, 
Kazan‘ Aviation Institute) 


SUBMITTED: June 13, 1960 
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Rolling of a plate from KhHNOTVMTYu. alloy 


TITLE: 

SOURCE: Moscow. Tagentral'nyy nauchno-issledovatel'skiy institut 

chernoy metallurgii. Sbornik trudov, no. 4h, 1966. Tekhnologicheskiye 

4 teoreticheskiye voprosy prokatki (Technological and theoretical proor| , 


“lens of rolling) 117-123 nfl 
: arate rpuclanivak property, pik Leer oles, 
; loy ,Vrolling, : i 


vuric BAS. heat resistent al 
oe, ,plate mado, / KH N6TVMTYo nickel base alloy 200 we eee 


ABSTRACT: A method of rolling plates 5—- 18 x 1000 x 2000 from 
KnNO6O7VMTYU heateresistant nickel-base alloy with high strength prop- 
erties at 850—900C is described. Forged 560-kKg slabs, 120—125 x 500 

x 1000 mm, were preheated in 4 continuous furnace and rolled at 1180— | 
950C from 120 to 25 mm on the 2200 mill ana then from 25 to 8 mm on the oe 
1700° mill. Rolling on the three-high 2200 mill was done with two 
heatings. After the first heating the slabs were reduced in 22-24 

ass rithe second reheating they. were reduced in 


‘es to 70-80 mm and afte: 
passes to 25—28 mm, ; The finish temperature was not lower than 
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920C, Further rolling to a determined plate thickness was done on the 
three-high 1700 mill with one or two heatings (1160—1170C), depending 


on the plate thickness. The finish temperature for plates 8—10 mm 
thick was 900—-930C and for 15 mm plates, 1000C and higher. Plates 12— 


18 mm thick were cut in two parts and after heating were rolled to a 
determined thickness.: The rolled plates had a tensile strength of 

100 kg/mm?, a yield strength of 58 kg/mm*, an elongation of 18%, a 
reduction of area of 20%, and a notch toughness of 5 kgm/em?. After 
rolling, plates 15 or 8—10 mm thick were heated in a continuous fur- 
nace for 10 min to 1100 or 1120-1130C, respectively, and then cooled to 
750~800C under ‘a water shower and then in air. The heatetreated sheets 
were then subjected to alkaline and acid pickling followed by blanching 
Orig. art. has: 4k figures and 5 tables. . 
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[Noise control in residential and industrial buildings ] i 


Bor'ba s shumami v zhilykh i proizvodstvennykh zdaniiakh, 
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AUTHOR: Kardonov, B. A.; Mel'nikov, A. F,; Pravdin, A.V.s Tikhonov, A. S07 


ORG: none ) M 
TITLE: Deformation resistance of EP375 and EP495 alloys 
! Le 

SOURCE: Moscow. Tsentral'nyy nauchno-issledovatel‘skiy institut chernoy metallurgii. 
Sbornik trudov, no. 42, 1965. Proizvodstvo bimetallov (Production of bimetals) ¢55-58 

MonY BOENVM COWTAMING ALLOT y CHROMIUM CONTAINING ALD0N 4 
TOPIC TAGS: anickel base alloy, bimetal, metal cladding, chemical plant equipment, 
metal deformation / EP375 alloy, EP495 alloy, KhL8N9T alloy, 45 steel 


44 
ABSTRACT: The EP375 weed alloy (<0.05% C, <$1.0% Si, <1.0% Mn, 14.5-16.5% Cr, 
14.5-16.5% Mo, 3-4.5% W, <2.5% Co, $7,0% Fe, 0.017% Ce, with Ni as base) and EP495 
Ni-Mo alloy (<0.03% C, <0.25% Si, <0.5% Mn, 25.0-29.0% Cr, S1.5% Fe, 0.01% Ce, 0.05% 
Ca, 0.05% Mg, with Ni as base) owing to their high strength! and corrosion resistance, 
are highly promising cladding metals for the production of chemical-industry appara-/¢ 
tus, since they lead to savings of scarce metals (Ni, Mo, W, Co) and the bimetal 
sheets thus produced are lighter than solid metal sheets and their rolling requires 
less pressure and a lower power consumption. Since these alloys are relatively unde- 
formable, the exact mean unit pressures of metal on the rolls must be known in order 
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regimes. Accordingly, the deformation resistance of 
these alloys was experimentally determined with the aid of a device ("plastometer," 


constructed at the South Ural Machine Building Plant) for the plastic deformation of 
metal at temperatures, rates and degrees of deformation corresponding to real rolling 
conditions, with oscillographic tracing of the deformation stress, absolute deform- 
ation of the specimen, and duration of the deformation process. On this basis it was 
established that EP375 and EP495 alloys display high deformation resistance over the 
range of the temperatures of hot deformation, Thys, the deformation resistance of 
EP495 alloy 4 twice as high as that of Kh1SNOT alloy and four times as high as that 
of 45 steel)‘ The deformation resistance of EP495 alloy is 5-7% higher than that of 
EP375 alloy. At temperatures below 1000°C the deformation resistance and tensile 
strength of these alloys markedly increase, which apparently is due to their structu- 
ral transformations. Therefore, the temperature at the end of rolling should not be 
lower than 950-1000°C. The increase in deformation rate to 10 from 0.82 sec” in sheet 
mille within the 900-1200°C temperature range causes a 25-30% increase in the defors- 
ation resistence of these alloys. Orig. art. hes; 3 figures, 1 table, 8 formulas. 
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30(1) S0T/10-59-4-2/29 
AUTHOR: Tikhonov, i.V. 

_ 
TITLE: Solving the Complex Problem of Preventing Agricultural 


Erosion on the Volga Heights 


PURIODICAL: Izvestiya Akademi# nauk SSSR, Seriya geograficheskaya ,1959, 
Nr 4, pp 55-66 (USSR) 


ABSTRACT: The article deals with soil preservation on the Volt2 
Heights. The area subject to erosion strevchnes alons 
the right bank of the Volga river from Gor’ kiy to 3ta- 
lingrad, with the districts of Trasuoarmeysk and Zo- 
lotoye snowing; the nost advanced stage of soil erovion. 
The ravines oceupy 3-9 % of arable lands in the north- 
ern part of this area, whereas in its southern part 
they constitute as much as 4-12 73. The Zrozionnyy 
otryad Instituta seosrafii AN atop (Srosion Team of 
the Institute of Geography 15 US%R) established that 

Sard 1/4 the ravines in that area Cro in cbeir upper parts 
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Solving the Complex Problem of Preventing Agricultural 
Erosion on the Volga Heights 


at the rate of 3-4 m per year. This rate can come to 
as much as 8-10 m durin: a year with extrenely heavy 
showers. The soil erosion results in 2 Sharp drop 
in nearly all crops (10-50 )3 and nore). Fightin: 
the soil erosion calls for the replacenent of heavy 
5-80-type tractors (longitudinal ploughine) with 
medium and light duty ones able to perform transver- 
sal ploughing. The lately disturbed ratio betueen Sue 
arable lands, pastures, and forests must be restored 
by reducing the arable lands in favor of pastures and 
forests. Crop rotation systems favoring ploughing 
plus fallow must also be chansed for the benefit of 
those favorins cultivation of Grass “rops,. The culti- 
vation of both orchards and vineyards is also im- 
portant. By 1960 the Saratovskaya oblast’ plans plan- 
ting 10.7 thousand hectares of orchards and 1.9 
Card 2/3 thousand hectares of vineyards in its 8 districts, 
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On the Complex Problem of Preventing Agricultural 
Erosion on the Volga Heights 


located mostly on the right bank of the Yolga river, 
Rv 1965, the combined orchard and vineyard area 

is scheduled to reach 25-30 thousand hectares, 
The article mentions the Novosil’skaya ovrazhnaya 
stantsiya (Novosil’skaya Sxperimental Station for 
Ravines) and the names of the following Soviet 
authors: D.L. Armand, Nit. Afanas’yeva, 4.5. Koznen- 
ko, H.G. Glovatinskiy, I.S. Sidorov, 3.1. Sil’ vestrov, 
5.S. Sobolev, I.D. Braude, N.I. Sus, and A.V. Tike 
honov, There is 1 photograph, 2 map sketches, 1 
table, and 15 Soviet references. 


ASSOCIATION: Institut geosrafii All SSSR (Institute of Geography 
AS USSR) 
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